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Comment
The structure of the title compound, (I), was determined many years ago (Lipkowski et al., 1976) ; using diffraction data collected at ambient temperature, the structure was re®ned only to R = 0.072. We have now redetermined this structure using diffraction data collected at 120 K and report here a more precise determination, together with the interesting supramolecular structure of this compound. The space group and unit-cell dimensions con®rm that the previous study and the present work involve the same phase.
The title compound (Fig. 1) is a salt, and in the selected asymmetric unit, the two ions are linked by an NÐHÁ Á ÁO hydrogen bond. In the cation, the dihedral angle between the two ring planes is 14.96 (15) , similar to the value of 16.6
reported previously for the ambient-temperature structure (Lipkowski et al., 1976) . In addition, there is a signi®cant difference in the CÐNÐC angles at the protonated atom N11 and the unprotonated atom N21 (Table 1) . In the anion, the ClÐO distance involving atom O1 is somewhat longer than the other ClÐO distances, possibly re¯ecting some modest localization of the negative charge.
In addition to the NÐHÁ Á ÁO hydrogen bond, involving the more negative atom O1 as the acceptor, there are a number of independent CÐHÁ Á ÁO hydrogen bonds (Table 2) . Although these all have fairly long HÁ Á ÁO distances, they all appear to have some structural signi®cance, including the effective tethering of the perchlorate anion, for which the anisotropic displacement parameters give no indication of signi®cant libration, far less of the type of disorder for which this anion is notorious. Hence, we conclude that these interactions are signi®cant. All of the hydrogen bonds involve donors in the protonated pyridinium ring, leading to more acidic XÐH bonds (X = C or N), and all four O atoms of the anion act as acceptors, so precluding any signi®cant librational motion for the anion.
The CÐHÁ Á ÁO hydrogen bond involving atom C16 as the donor reinforces the NÐHÁ Á ÁO hydrogen bond in linking together the two independent ions, so forming an R 2 2 (7) motif, and the combination of this and the interaction having atom C13 as the donor then generates by translation a C The independent components of compound (I), showing the atomlabelling scheme and the NÐHÁ Á ÁO hydrogen bond (dashed line). Displacement ellipsoids are drawn at the 30% probability level and H atoms are shown as small spheres of arbitrary radii.
tion and generated by the c-glide plane at y = 0 (Fig. 3) Experimental 2,2 H -Bipyridine (3.2 mmol) was dissolved in ethanol (25 ml) and perchloric acid (3.2 mmol) was then added dropwise. The reaction mixture was warmed in a water bath for 15 min and colourless crystals of (I) separated out on cooling (m.p. 441 K). The systematic absences permitted Pc and P2/c as possible space groups; Pc was selected and con®rmed by the subsequent analysis. All H atoms were located in difference maps and then treated as riding atoms, with CÐH distances of 0.95 A Ê and NÐH distances of 0.88 A Ê , and with U iso (H) = 1.2U eq (C,N). The correct orientation of the structure with respect to the polar-axis directions (Jones, 1986) was determined by means of the Flack (1983) parameter.
Crystal data
Data collection: COLLECT (Hooft, 1999) ; cell re®nement: DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduction: DENZO and COLLECT; program(s) used to solve structure: OSCAIL (McArdle, 2003) and SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: OSCAIL and SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: SHELXL97 and PRPKAPPA (Ferguson, 1999) . Hydrogen-bond geometry (A Ê , ). 
Figure 3
Part of the crystal structure of (I), showing the formation of a hydrogenbonded chain of rings along [201] . For the sake of clarity, the H atoms not involved in the motif shown have been omitted. Atoms marked with an asterisk (*) or a hash (#) are at the symmetry positions (x À 1, Ày, 1 2 + z) and (1 + x, Ày, z À 1 2 ), respectively.
